The objective of this study is to prepare and characterize hydroxyapatite (HAP) particles having hydrophobic surface. Alkylphosphate (AP) was incorporated to the surface of HAP by virtue of electrostatic interaction and/or isomorphous substitution , resulting in formation of hydrophobic surface on HAP . The polar head group of AP was oriented to the HAP while the nonpolar tail group oriented to an aqueous phase . H ydrophobic properties of the surface were discussed mainly by means of contact angle measurement of a water drop placed on the HAP pellet . It was confirmed that various organic and hydrophobic compounds were adsorbed to the surface of the HAP prepared here . Th e driving force was hydrophobic interaction . The adsorption amount of calcium cation and phosphate anion, which are the component ions of HAP , decreased with the degree of h ydrophobicity of the surface, i.e. , surface concentration of AP, because nonpolar groups of AP on the surface prevented these lattice ions from approaching to the surface .
INTRODUCTION
It was shown in the previous papers 1-4) that phosphorylated organic compounds are adsorbed on the surface of hydroxyapatite (HAP) mainly through the isomorphorus substitution or ion exchange of a surface inorganic phosphate ion for aphosphate grou p of the organic compound. Alkylphosphate (AP) is an ester between alkyl alcohol and phosphoric acid. Therefore, it could be easily adsorbed on the HAP surface . Polar group of AP was oriented to the HAP surface , while nonpolar group oriented to an aqueous phase after the adsorption. As a result, surface of the HAP particles become hydrophobic. The alkyl chains protruding from the surface could easily f orm the intermolecular complex with Triton-X 100 by virtue of hydrophobic interacti on, resulting in formation of an admicelle and/or a hemimicelle on the surface .3,4) We also expect that other hydrophobic compounds might be adsorbed to the HAP treated with AP in a similar manner as that mentioned above . Measurements of the adsorption amounts of hydrophilic/hydrophobic compounds are important for understanding physicochemical properties of modified surface of the HAP. This study is focusing on preparation and characterization of the HAP having hydrophobic surface . Adsorption amount of PVP was shown in FIGURE 2 . PVP was little adsorbed to an intact HAP (HAP 0). On the other hand , PVP was more or less adsorbed by the HAP Adsorption isotherms of calcium and phosphate ions are shown in FIGURE 3.
These ions were easily adsorbed to an intact HAP. However, the more the adsorption amount of CP on the surface increased, the less the adsorption amount of these ions was.
Hydrophobic tails of CP interrupted the approach of these ions to the surface. The CP, thus, inhibited the HAP crystal growth in an aqueous solution of CaCl2 and K2HPO4
where each concentration is supersaturated with respect to the HAP. The mechanism was discussed elsewhere. 8) CP was adsorbed on the surface of HAP and, therefore, the HAP showed low affinity to the calcium and phosphate ions. Adsorption of the lattice ions is one of the elementary processes for the crystal growth. MO, a water soluble dye, was adsorbed after the interaction between sulfonated group of the dye and surface calcium ion of the intact HAP (HAP 0) by a small amount . This fact was already mentioned elsewhere . 9,10) In the present paper, the adsorption isotherms with respect to various kinds of HAP , prepared here, are shown in FIGURE 4.
Although hydrophobic tails of CP should disturb the hydrophilic and/or electrostatic interaction, MO was more adsorbed to the HAP treated with CP HAP 10 and HAP 40)
than to the intact HAP (HAP 0) . This tendency of the MO adsorption is a reverse of that shown in FIGURE 3 . In addition to electrostatic interaction , hydrophobic The HAP having hydrophobic surface was well prepared after the incorporation of AR The contact angle on a treated HAP was higher than that on an untreated one .
The adsorption amounts of organic compounds (PVP and MO) were increased due to the hydrophobic interaction between hydrophobic tails of CP on the surface and hydrophobic moieties of organic compounds. However, the Hydrophobic tails of CP prevented the lattice ions, Ca2+-and PO43-, from interacting with HAP, resulting in decrease in the adsorption amounts of the ions and inhibition of the crystal growth of HAP.
